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EFFECT OF X-RAYS ON SEBACEOUS GLANDS OF THE HUMAN FACE:
RADIATION THERAPY OF ACNE *
JOHN S. STRAUSS, M.D. AND ALBERT M. KLIGMAN, M.D.
The modern trend is one of increasing conserva-
tism in the use of x-rays for benign skin condi-
tions, not only because of the potential risks, but
also because of mounting skepticism regarding
benefits. Our objectives in this study were two-
fold: to measure the effects of superficial x-rays
on the sebaceous glands and to evaluate the
therapeutic usefulness of x-rays in acne vulgaris.
Earlier clinicians considered x-rays indispens-
able to the treatment of acne. Nowadays, the
effectiveness of x-rays is increasingly debated and
many have abandoned this modality altogether.
Uncontrolled reports are too numerous to men-
tion; controlled evaluations are few in number.
Crissey and Shelley (1) found that weekly
fractional therapy to one side of the face had no
clear-cut effect when compared to the control
side (400r was their highest dose). It is aston-
ishing that unilateral x-irradiation has scarcely
ever been used to assess clinical efficacy. In 1933
Niles (2) irradiated one side of the face of forty
acne patients and found that in more than fifty
per cent the unirradiated side improved equally.
In a series of fifty cases of acne treated with
unilateral irradiation, Kline and Gahan (3)
observed an even greater percentage of cases
with improvement bilaterally. None of these
authors thought this to be a spontaneous change
in the disease's natural course. Prose, et at (4) found
a depression of the surface lipids of the cheek in a
few patients given up to 680 roentgens of super-
ficial roentgen therapy. Following three weekly
exposures of 100 roentgens to the subclavicular
region, Brun, et at (5) noted a depression in sebum
output which usually lasted for 2—3 months. This
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estimation was colorimetric and not strictly
quantitative. Hambrick and Blank (6) have
studied the radiation susceptibility of the
sebaceous glands of the rabbit ear histologically.
We find it further remarkable that, except for
this study, histologic technics have been com-
pletely ignored in estimating the effect of x-rays
on the human sebaceous glands and clinical acne.
METHODS
Twenty-three males between the ages of 15 and
30, all but three inmates at a school for mental
defectives, were used as subjects. The x-rays were
delivered at a target-skin-distance of 20 centi-
meters from a Picker Portable Superficial Therapy
Unit. The half-value of the radiation was 0.85
mm. of aluminum. Fractional therapy was given
through an open port centering the target over the
zygomatic process with appropriate shielding of
the surrounding areas. Single doses were adminis-
tered through a cone two centimeters in diameter.
All these subjects had acne except a few receiving
single doses. No other kind of treatment was given.
In all cases control biopsy specimens of the
contralateral cheek were obtained before treat-
ment. Biopsy specimens of treated areas were re-
moved at different intervals. The specimens were
sectioned serially and stained with hematoxylin
and eosin.
The amount of sebum secreted is singularly a
function of sebaceous gland size (7); therefore
serial histologic examination, which we estimate
to be accurate to at least 20 per cent, provides a
useful index to the quantity of sebum made.
Furthermore, the effect of irradiation on the
inflammatory features of acne can be directly
visualized.
Attention is called to the fact that the studies
were exclusively limited to the face where the
glands have special morphologic properties. Our
observations relate particularly to the large
sebaceous follicles (7). It cannot be assumed that
the glands of other regions would behave simi-
larly. It is known for instance that scalp hairs are
epilated by doses that have no effect on the beard.
General Pattern of Sebaceous Gland Response
The predominant effect of the radiation is
simply one of shrinkage of the glands without
FIG. 1. (All X25). A. Control. B. 400r single dose, three weeks after therapy. The effect here is maxis
ma! for this dosage. The lobules are irregular shaped in several areas. C. 800r single dose, two week-
after therapy. In this instance the small nubbins of cells which remain in the follicle on the right show
replacement by undifferentiated cells.
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change in size of the remaining cells (Figures 1B,
1C, 3B). The number of individual lobules often
is not diminished, but each lobule may be repre-
sented by small buds of three to four cells. In
general, the reduction in size was not preceded
by a clear-cut phase of dedifferentiation to indif-
ferent epithelial cells, as is characteristic of the
response of the sebaceous glands to a score of
injuries. We occasionally observed several basalar
rows of indifferent cells, suggesting that there is
partial and probably brief dedifferentiation. The
radiation susceptibility of the larger sebaceous
follicle was greater than that of vellus follicles.
The responses of individual glands varied, often
to a surprising degree. An occasional large gland




1. 300r: Three subjects were given 300r
(biopsy studies at one and two weeks post treat-
ment). There were no changes in the sebaceous
glands at one week; however, the corium was
edematous and a perivascular lymphocytic infil-
trate was present. At two weeks, the sebaceous
glands showed only a modest depression in size,
probably of the order of twenty per cent. Many of
the individual lobules were distorted.
2. 400r: Four subjects were given 400r (biopsy
studies at one, two, three, and four weeks).
Within one week the glands were reduced twenty-
five to fifty per cent in size. At two weeks the
effect was maximal. At three weeks the decrease
in glandular size was not as marked (Figure 1B),
and the glands had recovered completely by the
fourth week.
3. 800r: The above four subjects received 800r
to the opposite cheek (biopsy studies at one, two,
three and six weeks). At one week there was
about a fifty per cent reduction in gland size,
more than with 400r. At both two and three weeks
the glands had shrunken to mere nubbins of cells
(Figure 1C). Most of the remaining cells still
contained lipid, but some cells showed marked
shrinkage of the remaining cytoplasm into a mass
surrounding the nucleus. Dedifferentiation was
not prominent. The glands returned to normal
size and appearance by six weeks. 800r produces
more profound changes than 400r.
4. lôOOr: Two subjects received 1500r to an
area of the cheek two centimeters in diameter
(biopsy studies at two weeks, two months, and
one year). At two weeks only one small nest of
about three or four sebaceous cells was found;
however, the follicles were not eliminated com-
pletely. Almost all of the appendageal structures
had disappeared. At two months, a few small
glands were present (Figure 2B). In both of these
individuals biopsy specimens taken one year
after the therapy showed a surprising amount of
sebaceous redevelopment (Figure 2C). This was
patchy; most areas were devoid of glands. A very
few deep lobulated sebaceous glands were present,
but most were relatively small, one to two mm.
in length. These glands were cylindrical or
elongated in shape, unilobular, and appeared to
come directly off the epidermis, connected by a
short duct. The impression was gained that the
regenerated glands came from the epidermis, but
without biopsy studies at intermediate times this
conclusion is tentative. At any rate the capacity
for redevelopment following destructive doses of
x-rays is greater for sebaceous glands than hair.
Neogenesis is rigorously limited for the latter (8).
No hair structures were seen although a few
undifferentiated epithelial columns, probably
follicular remnants, extended down from the
epidermis.
B. Fractional Therapy
1. 75r per week: Six subjects received fractional
therapy in a dosage of 75r per week up to a total
of twelve treatments (900r).
a. Early biopsies: Biopsy specimens were taken
in three subjects one week after 450r, 675r, and
825r. One week after a total of 450r, the glands
were reduced fifty to seventy-five per cent in
size. The larger glands were particularly sup-
pressed. With 675 and 825r, there appeared to be
slightly greater reduction in the size of the
sebaceous glands (Figure 3B). Again just a few
normal appearing glands remained, certainly less
than five per cent, emphasizing the great vari-
ability in individual susceptibilities. The seba-
ceous glands are a heterogenous population in this
respect.
b. Late biopsies: In four subjects biopsy speci-
mens were obtained at three weeks, five weeks,
nine weeks, ten and twelve weeks after 825r or
900r. Three weeks after the completion of 825r
there still was marked suppression of the glands.
The glands were no more than twenty-five per
cent of their normal size. However, after five
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Fxo. 2. (All X24). A. Control. B. 1500r, single dose, two months after therapy. The small gland is
the only one seen in serial sections of a 7 mm. biopsy. To the right there is a remnant of a vellus hair.
The upper corium and the collagen are markedly edematous. The collagen is also necrobiotic. By two
months the epidermal changes are minimal. C. 1500r, single dose, one year after therapy. This specimen
is from an area showing maximal redevelopment. The glands are unilocular, columnar, and flask-shaped.
They come directly off the epidermis. No hairs are present. The collagen is sclerotic.
FIG. 3. (All x24). A. Control. B. 75r per week for eleven weeks, (825r), biopsy twelfth week. The
glands are markedly depressed. However, inflammation is still marked and is greater than in the con-
trol. On the right is a large granulomatous mass which has not been affected by this large dose of x-rays.
C. Ten weeks after 825r. The sebaceous glands have regenerated completely.
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weeks there was considerable recovery; the glands
were only slightly smaller than normal and even
this was not always clear cut. In short, recovery
was about complete within six weeks. Further-
more, biopsy specimens taken nine, ten and
twelve weeks after 825r and 900r respectively
showed complete restoration to normal size
(Figure 3C).
2. 150r per week: Eight subjects were given
fractional therapy of 150r per week up to a total
of twelve treatments (1200r).
a. Early biopsies: Six specimens were obtained
one week after the completion of 300r, 450r, 600r,
750r, 950r, and 1200r. One week after two treat-
ments (300r) there was slight suppression of the
sebaceous glands. One week after 450r the glands
reduced to small cell nests. Similar changes were
seen in specimens removed after 600r and 750r.
After 950r almost no glandular tissue could be
found, as was true with 1200r.
b. Late biopsies: One specimen was obtained
one month after completion of 600r, two speei.
mens were obtained seventeen weeks after the
completion of 1200r, and one specimen was ob-
tained five months after the completion of 1200r.
Recovery after 600r was rapid; the glands ap-
peared normal one month later. Seventeen weeks
after the completion of 1200r one case showed
complete recovery and the other was practically
restored.
CLINIcAL EFFECTS ON ACNE
Patients with moderately inflammatory acne
(pustules and papules) received single dose
therapy to one side of the face as follows: 300r,
three cases; 400r, two cases; 500r, ten cases.
These doses produce a definite erythema, but no
therapeutic effect was noticeable. Not only do
single doses in this range lack therapeutic ac-
tivity, but because of the erythema the appear-
ance is worsened.
With 75r weekly, no improvement was visible
until at least seven to eight treatments had been
given (525r—600r). This correlates with the time
required to achieve marked sebaceous gland
suppression for several weeks. Thus the clinical
benefit of 75r fractional therapy does not become
manifest until seven or eight weeks after starting
treatment. Indeed, during the first few weeks,
the treated lesions tended to become more
inflamed. Occasionally there was a sharp flare
on the treated side.
After 675r—825r, the clinical improvement of
the treated side was unmistakable. For the next
month or two the skin remained practically clear
with only a scattered inflammatory lesion here
and there to mar a genuinely gratifying result. In
no instance was there the slightest difficulty in
appreciating the improvement of the treated side.
While some spontaneous clearing occurred on the
untreated side in a few cases, the untreated side
never improved to the same degree. Our experi-
ence is dissimilar to Niles and Kline and Gahan
(2, 3).
With weekly 150r doses, the time for visible
improvement was again delayed, but shorter,
usually about four weeks. This time reduction
correlated with more rapid regression of the
glands. The maximum clearing effect of the 150r
fractional therapy up to 1200r was not any
greater than with comparable doses of 75r frac-
tional therapy weekly.
Although x-rays have been widely used for
the moderation of inflammatory process our
experience in acne has been to the contrary. The
histopathologic scene in acne is one of intense
inflammation, even in areas where gross clinical
changes are absent or minimal. The inflammatory
infiltrate without exception was increased until
clinical amelioration began to appear. Further-
more, the inflammation was not reduced by doses
as high as 825r (Figure 3B). X-rays have no
primary anti-inflammatory effect in acne. Indeed,
clinical improvement is achieved in the face of
further histologic inflammation produced by the
radiation.
It is important to appreciate how x-rays im-
prove acne. Comedones, which are merely inert
bags of horny material, are not significantly
affected. One could hardly expect their resorp-
tion. Inflammatory lesions present during therapy
are not improved but generally aggravated. The
value of x-rays is prophylactic: new lesions are
prevented from forming. This suppressive effect is
in force as long as there is considerable shrinkage
of the sebaceous glands, and first becomes evident
when this objective is accomplished. We have
concluded from this and other studies that any
agency which materially reduces sebaceous glands
automatically controls the disease (9).
In view of the ability of safe doses of superficial
x-rays to achieve almost complete clearing of
acne, the duration of this effect is a matter of
first rate importance. It is disheartening to
RADIATION THERAPY OF ACNE 353
query dermatologists on this point, although the
contradictions arising from such a survey empha-
size the necessity of controlled studies. At one
pole are those who discount any beneficial effects;
the other extreme is represented by those who
obtain remissions which last for years! In our own
series of institutionalized, carefully observed
subjects, the great majority showed renewed
activity of the disease five to eight weeks after the
last dose. As we see it, this simply reflects rapid
restoration of the sebaceous glands, the products
of which in turn incite new lesions. Where the
x-ray induced remission lasts longer than two
months, we regard the protraction of the benefi-
cial effect to have no connection with treatment.
We have been impressed with the extraordinary
fluctuations in the natural history of acne (9, 10).
This accounts for the fact that new therapies for
acne emerge as rapidly as the journals can be
published.
There has been some dispute whether x-rays
may not actually encourage comedo formation
(11, 12, 13). We did not encounter this effect.
There can be no doubt, however, that comedo
formation may be a sequella of advanced radio-
dermatitis following high skin doses, usually in
excess of several thousand roentgens. We have
observed this on several occasions. It is not a
paradoxical result but indeed can be expected.
We have shown that perifollicular inflammation
no matter how produced, and especially if sus-
tained, stimulates follicular hyperkeratosis (14)
While this is usually subclinical, in extreme cases
it may be grossly visible.
DISCUSSION
To formulate a policy for the irradiation ther-
apy of acne requires a consideration of the
following items.
1). High production of sebum, coupled with
unknown inherent factors of susceptibility, are
the chief forces in the development of acne.
X-rays work by reducing the sebum output.
2). X-rays are not anti-inflammatory in acne
vulgaris. There is no effect on existing lesions;
new lesions are prevented from forming as long as
the glands are suppressed.
3). Clinical remission is achieved only when
there is a sustained suppression of the glands.
Single dose therapy is ineffective.
4). Single doses of 300r restrain the glands
slightly. A single dose of 400r is moderately
suppressive an 800r reduces the size of the glands
more than eighty per cent. However, recovery is
rapid within four to six weeks.
5). Fractional therapy best accomplishes the
objective of keeping the glands suppressed within
allowable limits of safety. The final effect is the
same and equally impressive whether 75r or 150r
are given weekly. However, time-wise 75r per
week spreads the treatment over a period twice as
long thereby protracting the duration of seba-
ceous gland suppression and the period of clinical
remission. The effect is not immediate; clear-cut
benefits become apparent in about seven to eight
weeks.
6). The clinical effect is quite temporary,
usually not more than two months. There is a
rapid relapse unless the disease coincidentally
happens to go into remission.
Finally, "whether to use or not to use x-ray" is
an individual choice. X-ray therapy is clearly not
a satisfactory answer to the problem. There may
be circumstances such as the need for rapid
clearing for special events, the psychological
uplift obtained from clearing, etc., which in
selected cases warrants the temporary benefits
obtainable by x-rays. In this paper we have sim-
ply presented the experimental facts—what to do
is another matter.
SUMMARY
1. While the large sebaceous glands of the
human cheek are relatively radio-sensitive, being
moderately suppressed by a dose of 400r, these
glands have a tremendous potential for regenera-
tion. After the administration of 1200r in frac-
tional dosages, recovery is complete in four
months. Even after a single dose of 1500r there is
considerable sebaceous regeneration at one year.
2. The effect of x-ray therapy on the acne
process is mediated through sebaceous glands
suppression; it is not anti-inflammatory. The
most satisfactory results are obtained with pro-
longed fractional therapy of 75r per week thereby
suppressing the glands for a longer period.
3. The clinical remission is usually temporary;
acne recurs when the glands regenerate.
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DISCUSSION
DR. GEORGE C. ANDREWS (New York, N.Y.): I
wish to compliment Dr. Strauss and Dr. Kligman
on their interesting piece of work. However, I
would at the same time warn against drawing
wide general conclusions about the x-ray treat-
ment of acne from their study.
I have in mind the effect on keratinization by
estrogens applied locally. The laboratory studies
are convincing but in actual practice the cstrogcns
applied in safe concentrations seem to do little
good. I also remember experiments with vitamin
A applied locally.
If acne is related to the size of the sebaceous
gland, why does it not occur more often on
the nose. There may be different kinds of seba-
ceous glands of special functions on the face. We
know that the hair growth on various por-
tions of the body has different functions and
phylogcny. There are at least two kinds of sweat
glands. There may be many varieties of seba-
ccous glands, the differences of which are not as
yet recognized, except the mammary, Meibo-
mian and ccruminous glands. We have all seen
acne of the cheeks in girls who have dry, fine-
textured fair skins. Although acne eruptions may
be produced by testosterone, and by proges-
terone, and aeneform eruptions by halogens, we
do not yet know the cause of acne or the reasons
that sunlight and roentgen therapy benefit acne.
In cases of acne treated by x-ray, we do not
clinically see recurrences in S to 10 weeks when
apparently the sebaceous glands regain their
size and activity, according to the findings of
Drs. Strauss and Kligman.
DR. RUDOLF BARR (New York, N.Y.): Some
years ago Drs. Prose, Herrmann and I studied
the effects of administering 75r of superficial
x-rays once weekly on the quantity of ether-
soluble materials on the face. We found that just
about at the time that one sometimes begins to
see clinical improvement in acne after x-ray
treatments there was a reduction in the amount
of ether-soluble material at the skin surface.
Dr. Strauss stated that he does not believe
that an effect of x-rays on the inflammatory
component of acne has anything to do with the
beneficial effects of x-rays in acne. However, he
found that the sebaceous glands revert towards
their previous size after a relatively short interval.
Clinical experience certainly has shown that a
certain proportion of acne cases do not relapse
after x-ray treatment. Therefore the explanation
that the x-ray effect is purely one on the seba-
ceous glands probably is not correct. Rather it
appears likely that one is dealing with a combined
effect, perhaps on the sebaceous glands, on the
inflammatory process and on keratin formation
at the follicle opening.
I also would like to ask the presenters re-
garding the ages of the patients they studied. If
the majority of their subjects were in the teens
this may well have influenced their results.
Perhaps if one uses x-rays in patients in their
late adolescence or beyond there is a more
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permanent effect on the sebaceous glands.
Actually this is one of the considerations which
makes many of us give x-rays only in the late
teens or later.
DR. ROBERT D. GRIESEMER (Boston, Mass.): I
think someone ought to come to the defense of
Dr. Strauss about this time. I recall a paper which
Dr. Crissey and Dr. Shelley wrote some years
ago (N. Eng. J. Med. 247: 965—970, 1952) which
they treated one-half of the acne patient's face.
I think there were about 25 patients in this
group and they found very little difference be-
tween the treated and untreated sides. We went
ahead and did some of this work ourselves and
found the same thing. So we have great doubt
whether x-ray does very much at all for acne. We
saw what we thought was some improvement on
the treated side after 10 weekly treatments, but a
few months later the untreated side was much
better than the treated side.
Da. FRANZ HERRMANN (New York, N.Y.): Re-
garding the effect of the different amounts of
x-rays employed by the presenters, as well as
regarding some of their other results there is
conformity with the observations made pre-
viously in studies of the lipid quantity on the
skin surface both by Baer, Prose and myself at
the N. Y. Skin and Cancer Unit (J. of Invest.
Dermat. 19: 224, 1952) and by W. Jadassohn's
group in Geneva (Brun, Enderlin and Kull,
Dermatologica, 106:165, 1953).
No reduction of the lipid levels was obtained
after ultraviolet radiation. It appears note-
worthy that no constant relationship existed
between the presence of acne lesions and the
amount of ether soluble material.
DR. MARION B. SULZBERGER (New York,
N.Y.): I would like to have said what some of the
previous discussors have said and I second their
comments. When one speaks of therapeutic
effects, one must start with valid clinical experi-
ence. When one irradiates the average case of
acne, that is to say a very large and typical group
of acne patients, with fractional doses of x-ray in
the usual kilovoltage and milli-amperage used by
dermatologists, and when one gives a series of
treatments up to say 1000 or 1200r total dose,
fractionated in weekly dosages of about 85r, one
gets the following effects: one gets a diminution
of the surface sebum around the fourth or fifth
treatment as observed clinically and as Prose,
Baer and Herrmann (J. Invest. Dermat., 19:
227—235, 1952.) and Werner Jadassohn and
his co-workers have demonstrated experimen-
tally. Clinical observations on thousands of cases
have proved that after such a full course of x-ray
treatments totalling l000r to 1200r, one does not
get a recurrence in the majority of these cases for
a period of time which ranges between six months
and two to three years or more. It is on the basis
of a vast clinical experience of this kind that
dermatologists as a rule try not to irradiate cases
of acne when the patients are less than 16 or 17
years old, because they know that they can
usually count on remissions of the disease up to
periods of three or four or five or more years from
such treatment and by that time the patient will
generally be out of the acne age; whereas if they
would start their x-ray treatments at 13 or 14
years of age and get a remission of three or four
years from the irradiation, the patient would still
be right in the middle of the acne age when the
clinical therapeutic effects had worn off. No more
radiation could then be used, even for a severe
clinical recrudescence. This is the principal reason
for withholding the radiation until a certain age,
because it is known one usually gets clinical
remissions from radiation which often lasts only
from 3 or 4 years to 6 or more. But long before
this period has elapsed the skin surface may be
oily again and the sebaceous glands large. So that
the whole principle is erroneous—that the
amount of sebum that you find on the skin sur-
face or the size of the sebaceous gland is itself the
cause of acne; it is simply not true that when
there is a great amount of surface sebum or large
glands, one must have clinical acne.
I would like to ask the presenters to give the
evidence that sebum which is measurable at the
surface causes acne, or that surface lipids cause
acne, a statement that I believe I heard Dr.
Strauss make. I believe, quite on the contrary
that the acne papule or pustule is caused when
sebum does not come out of the gland and cannot
be found on the surface. One can have as large a
gland as one wishes and the greatest amount of
sebum, and yet when the sebaceous gland remains
patent, when the orifice remains patent, there is
no clinical acne. What x-ray probably accom-
plishes is a therapeutic effect which has not been
studied here at all, namely to produce an early
diminution of sebum by shrinking the gland
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down somewhat at the beginning, but later to
bring about a much longer-lasting inhibitory
influence on the keratinization process within the
ducts of the gland and at the surface and thus
prevent the intraductal and orificial cornifica-
tion which starts the obstruction.
DR. WALTER C. LOBITz, JR. (Portland, Ore-
gon): I am sure the presenters did not inten-
tionally try to bring forth a method of treatment
for acne vulgaris. I think they have presented a
very beautiful technic for reducing the size of
sebaceous glands; a valuable research as well as
clinical tool with which to influence sebaceous
gland size. In this regard I would like to ask
them if they were able to tell by what mechanism
they accomplished this reduction in the size of
the sebaceous gland? Just how did this gland
reduce in size? Was the pilosebaceous complex so
influenced in any given stage of its growth cycle
(anagen, catagen or telogen)? Are any points
such as these essential for this reduction of the
sebaceous gland or its recovery?
DR. DAPHNE ANnER5ON ROE (Wilmington,
Del.): I would like to make two comments on
this paper. Firstly, that Dr. Strauss has perhaps
confused reduction in the size of the sebaceous
glands with actual improvement in the acne.
Secondly, I am a little bit confused about this
dosage. Some years ago we put small ionization
chambers on various parts of the face which were
being irradiated for acne and we found that
individual parts of the irradiated areas received
extraordinary varying amounts of radiation. I
believe one has to be rather specific about dosage
to a point or a small area, otherwise it does not
really tell you in any way how much the gland
itself has received.
DR. JOHN S. STRAUSS (in closing): Since I
obviously do not have time to answer all the
questions, I will pick out just a few of the more
pertinent ones. First of all, as regards the age of
patients that were used in this study—these
patients were between the ages of 15 and 30.
Some of them were definitely near the end of the
acne period when treatment was given.
Secondly, I do not want to leave anybody with
the impression that acne is solely caused by large
sebaceous glands; this is not true and if I said
this, I am in error. The person with acne usually
is an individual with large sebaceous glands.
Nevertheless, everyone with large sebaceous
glands does not develop acne; we have seen indi-
viduals without acne who have greatly enlarged
sebaceous glands—glands greater in size than
those with acne. However, our experience,
including experimental studies, is that those
people who have the severest acne always have
very large sebaceous glands.
In answer to Dr. Sulzberger's question as to
what evidence we have that sebum is the etio-
logical agent of the inflammatory lesions of acne,
we have, as many of you know, been doing
studies over the last two or three years with the
injection of lipids and other substances into the
skin. (Strauss, J. S. and Kligman, A.M.: Patho-
logic Patterns of the Sebaceous Gland. J. Invest.
Dermat. 30: 51—61, Feb. 1958). While I feel that
we have good evidence for this I cannot take the
time to detail these studies now.
In answer to Dr. Lobitz, these large sebaceous
follicles characteristically are accompanied by
tiny vellus hairs which have very long rest
periods and only a short period of anagen. It is
not possible to correlate the hair cycle and the
changes in the pilosebaceous apparatus because
these follicles are almost always in telogen.
In answer to Dr. Herrmann's question, I am
fully aware of the studies he did in conjunction
with Dr. Baer and Dr. Prose—I did not attempt
to review the literature in this short presentation.
I think most of their work was done on areas
other than the face and, as I pointed out, there
may be some differences.
